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H-NMR spectrum of tarecilioside H (1) ( Hz) and 6.50 (s). Thus, tarecilioside H (1) was considered to be a cycloartane-type triterpene diglycoside analogous to tarecilioside A. 1) This assumption was supported by the 13 C-NMR spectral data for 1 ( Table 2 ). The 2) cyclocantogenin (24S, C-24: d C 70.0), 2) oleifoliosides A and B (24S, C-24: 77.1), 3) and tarecilioside A (24R, C-24: d C 80.6). 1) Acid hydrolysis of 1 gave D-glucose and L-rhamnose. Additionally, the coupling constant (d H 4.92, d, Jϭ8 Hz) for one (H-1Ј) of the anomeric protons for D-glucopyranose indicated that the mode of linkage was b and that for another anomeric proton (H-1Љ) for L-rhamnopyranose at d H 6.50 (s) was indicated to be a. Therefore, the structure of tarecilioside H (1) was elucidated to be 2Ј-O-a-L-rhamnopyranosyl tarecilioside A, as shown in Fig. 1 .
Tarecilioside I (2), [a] D 25 Ϫ10.3, was isolated as an amorphous powder and its molecular formula was determined to be C 47 H 80 O 18 on positive-ion HR-ESI-TOF-MS. All of the assignments of the proton and carbon signals for tarecilioside I, confirmed by the correlation spectroscopy (COSY), heteronuclear single quantum coherence (HSQC), and heteronulear multiple bond correlation (HMBC) spectra, and comparison of these data with those for tarecilioside H (1) indicated similarity to 1. A difference between 1 and 2 was that the 13 C-NMR spectrum of 2 contained five more signals than that of 1, which was in good accordance with the presence of one xylopyranose unit. In the HMBC spectrum of 2, the long range correlation between the anomeric proton of the xylopyranose unit C-NMR spectrum of 3, a highly deshielded signal at d C 215.4 was expected to represent an isolated ketone functional group, and its location was determined to be C-24, judging from the result of analysis of the HMBC and
H COSY spectra of 3 and comparison with tarecilioside F.
1) The other difference between 2 and 3 was expected to be the sugar unit linked at C-25. On analysis of the 13 C-NMR spectrum of 3, the xylopyranose in 2 was expected to be replaced by glucopyranose in 3. On acid hydrolysis of 3, only D-glucose and L-rhamnose were obtained. The positions of sugar linkages were also the same as those in 2, and one glucopyranose was also located at the hydroxy group at C-25 in the b-mode, since in the HMBC spectrum, long-range correlations of anomeric proton H-1Ј (d H COSY spectra, tarecilioside K (4) was also found to be a cycloartane triglycoside analogous to tarecilioside J (3), except for the sugar varieties and the positions of attached sugar units. On acid hydrolysis, only D-glucose was detected as a sugar component. However, one of the glucoses was not at the hydroxy group at C-25, but at the 2Ј-position of the other glucose moiety, which was attached at C-3 of the aglycone. The third glucose moiety was attached at C-6Ј of the glucose, which attached at the C-3. All of these attachments were confirmed by the HMBC experiment, since long-range correlations of glucose anomeric were observed. The glucosylation shift trend also supported the above observations when the 13 C-NMR spectra of tarecilioside K (4) and tarecilioside F were compared, the C-2Ј carbon signal being shifted downfield by 7.1 ppm, the C-1Ј anomeric carbon being shifted upfield by 2 ppm and on the other hand, the C-6Ј carbon signal being shifted downfield by 7.1 ppm. Therefore, the structure of tarecilioside K (4) was elucidated to be 6Ј Thus, one of the methyl groups was expected to be modified to a primary alcohol. Since the 13 C-NMR data for the ring portion, and C-20 and 21 of 5 were essentially the same as those for 4 ( Table 2) , one of the germinal methyl groups at C-25 must be oxidized to a carbinol. This was further sup- .9, was isolated as an amorphous powder and its molecular formula was determined to be C 48 H 78 O 20 on positive-ion HR-ESI-TOF-MS. Tarecilioside M (6) was also a cycloartane triglycoside analogous to tarecilioside K (4). The difference between the 13 C-NMR spectra of 6 and 4 was that one more highly deshielded signal was observed at d C 219.9 which was expected to represent one more isolated ketone functional group that was located at C-16, judging from the cross peaks between H 2 -15 (d H 2.66, 2.72) and H-17 (d H 2.35), and C-16 (d C 219.9) in the HMBC spectrum. Therefore the structure of tarecilioside M (6) was tentatively elucidated to be 16-ketotarecilioside K.
Experimental
General Experimental Procedures IR spectra were obtained on a Horiba Fourier transform infrared spectrophotometer FT-710. Optical rotation data were measured on a JASCO P-1030 polarimeter.
1 H-and 13 C-NMR spectra were recorded on a JEOL JNM a-400 spectrometer at 400 MHz and 100 MHz, and a JEOL ECA-600 spectrometer at 600 MHz and 150 MHz, respectively, with tetramethylsilane as an internal standard. Positive-ion HR-ESI-TOF-MS was performed with an Applied Biosystems QSTAR ® XL NanoSpray System.
Highly-porous synthetic resin Diaion HP-20 (Fϭ60 mm, Lϭ65 cm) was purchased from Mitsubishi Chemical Co., Ltd. (Tokyo, Japan). Silica gel CC was performed on silica gel 60 [E. Merck, Darmstadt, Germany, 70-230 mesh]. Reversed-phase [octadecyl silica gel (ODS)] open CC (RPCC) was performed on Cosmosil 75C 18 -OPN (Nacalai Tesque, Kyoto, Japan) [Fϭ 50 mm, Lϭ25 cm, linear gradient: MeOH-H 2 O (1 : 9, 1.5 l)→(7 : 3, 1.5 l), 10 g fractions being collected]. DCCC (Tokyo Rikakikai, Tokyo, Japan) was equipped with 500 glass columns (Fϭ2 mm, Lϭ40 cm), and the lower and upper layers of a solvent mixture of CHCl 3 -MeOH-H 2 O-1-PrOH (9 : 12 : 8 : 2) were used as the mobile and stationary phases, respectively. Five grams fractions were collected and numbered according to their order of elution with the mobile phase. HPLC was performed on an ODS (Inertsil; GL Science, Tokyo, Japan; Fϭ6 mm, Lϭ25 cm, flow rate 1.6 ml/min) column. Precoated silica gel 60 F 254 TLC plates (E. Merck; 0.25 mm in thickness) were used for identification.
Plant Material Leaves of T. gracilipes (HAYATA) OHWI were collected in Okinawa, Japan, in July 2002, and a voucher specimen was deposited in the Herbarium of Pharmaceutical Sciences, Graduate School of Biomedical Sciences, Hiroshima University (02-TG-Okinawa-0705).
Extraction and Isolation The 1-BuOH-soluble fraction (149 g) of a MeOH extract of dried leaves (9.9 kg) of T. gracilipes 1) was subjected to highly porous synthetic resin (Diaion HP-20) CC (Fϭ60 mm, Lϭ65 cm), using a stepwise-gradient of MeOH-H 2 O [(1 : 4, 6 l), (2 : 3, 6 l), (3 : 2, 6 l), (4 : 1, 6 l), and MeOH (6 l)], 500 ml fractions being collected. The residue eluted with the 60-80% MeOH (29.6 g in fractions 14-19) eluate obtained on HP-20 CC was subjected to silica gel (500 g) CC using CHCl 3 (3 l), CHCl 3 -MeOH [(99 : 1, 3 l), (97 : 3, 3 l), (19 : 1, 3 l), (37 : 3, 3 l), (9 : 1, 6 l), (7 : 17, 3 l), (17 : 3, 3 l), (33 : 7, 3 l), (4 : 1, 3 l), (3 : 1, 3 l) (7 : 3, 3 l)] and CHCl 3 -MeOH-H 2 O (35 : 15 : 2, 3 l), fractions of 500 ml being collected. The residue (2.51 g in fractions 59-65) of the 25% MeOH in CHCl 3 eluate obtained on silica gel CC was subjected to PRCC. The residue (370 mg in fractions 205-219) was separated by DCCC and then the residue (52.4 mg in fractions 62-72) was separated by HPLC with 65% MeOH to give 7.77 mg of 6 from the peak at 28 min. The residue (480 mg in fractions 220-240) was separated by DCCC to give 323 mg of 4 in fractions 51-66. The residue (302 mg in fractions 241-265) was separated by DCCC. The residue (44.8 mg in fractions 43-53) of the eluate obtained on DCCC was purified by HPLC with 60% MeOH to afford 6.30 mg of 3 from the peak at 6 min, and 14.6 mg of 2 from the peak at 22.4 min. The residue (62.9 mg in fractions 54-74) of the eluate obtained on DCCC was purified by HPLC (Inertsil; GL Science, Tokyo, Japan; Fϭ20 mm, Lϭ25 cm, flow rate 4 ml/min) with 70% MeOH to afford 5.83 mg of 5 from the peak at 23.5 min. Analyses of the Sugar Moiety About 1 mg each of tareciliosides H-M (1-6) was hydrolyzed with 1 M HCl (0.1 ml) at 90°C for 2 h. The reaction mixtures were partitioned with an equal amount of EtOAc (0.1 ml), and the water layers were analyzed with a chiral detector (JASCO OR-2090plus) on an amino column [Asahipak NH 2 P-504E, CH 3 CN-H 2 O (4 : 1), 1 ml/min]. Tareciliosides H (1) and J (3) gave peaks for L-rhamnose and D-glucose at the retention times of 5.5 min (negative optical rotation sign) and 8.5 min (positive optical rotation sign), respectively, tarecilioside I (2) gave peaks for L-rhamnose, D-xylose and D-glucose at the retention times of 5.5 min (negative optical rotation sign), 6.7 min (positive optical rotation sign), and 8.5 min (positive optical rotation sign), respectively, and tareciliosides K (4), L (5) and M (6) each gave a peak for D-glucose at the retention time at 8.5 min (positive optical rotation sign), respectively. Peaks were identified by co-chromatography with anthentic L-rhamnose, D-xylose and D-glucose.
